Introduction
Design and construction of buildings are heavily regulated in Hong Kong. The most important piece of legislation exercising building control is the Building Ordinance. Other supporting regulations include the Building (Administration) Regulations and the Building (Construction) Regulations. The government department responsible is for the implementation of these statutory building control measures is the Buildings Department. The director of Buildings, head of the Buildings Department, exercises his power vested with him by virtue of the Building Ordinance, in the name of Building Authority.
In essence, the Buildings Department operates a central plan processing system, thereby controls private building developments through administrative procedures and statutory powers. As economy grows and increases in private building developments, pressure on the Government department for checking of building plans began to mount. To alleviate the burden on government department, a professional licensing system called the registration of Authorized Persons was introduced in 1974 (Ho 1998) . This system has been used in Hong Kong since then and is quite unique for Hong Kong. Reported study on project AP is limited. Discussion on legal liabilities (Chan and Leung 1997) and professional indemnity (Chan 1997 ) are the few found.
The intensity of construction activities in Hong Kong for the last two decades is phenomenal. The AP system contributes to the rapid growth, especially in sharing the control responsibilities with the governmental authorities. Under this licensing scheme, professionals registered with the Buildings Department shall be held responsible for ensuring building works are designed and constructed in compliance with the statutory requirements. Three lists of AP are kept by the Buildings Deapartment. List I is for Architects, List II is for civil or structural engineers, and surveyors are grouped under list III. Applicants for inclusion in the register must possess the relevant qualifications, experience and competence assessed through interviews conducted by the respective registration committee constituted under the Building Ordinance.
The importance of AP can be evidenced by the fact that a project AP must be appointed to coordinate a proposed building works (excepted those exempted from this requirement under the Building Ordinance). "Building works" is defined very broadly under the Building Ordinance and includes any kind of building construction, site formation, foundation works, repairs, demolition, alteration, addition and every kinds of building operation. In this paper, the major responsibilities of AP under the Building Ordinance and the allied regulations are outlined.
Furthermore, a project AP is also often appointed by the project owner as the project team leader thus assumes further responsibilities towards the owner, contractor, third parties and their fellow team members. The study reported in this paper seeks to identify the risk exposures that critically affect the fee of project AP. The risk exposures of project AP are first discussed. With the use of a questionnaire study, practicing APs then assessed the riskiness of the exposures. Using the project remuneration level as grouping factor, the significance of the various risk categories are compared.
Responsibilities of AP under the Hong Kong Building Ordinance
Under Section 4(1) of the Building Ordinance, whoever wants to carry out building works, an AP has to be appointed to coordinate the proposed works. If structural elements were involved, a Registered Structural Engineer (RSE) would also be appointed as a consultant to the AP. Section 4(3) of the Building Ordinance summarizes the duties of an AP and provides that: "An AP appointed shall (a) supervise the carrying out of the building works; (b) notify the Building Authority of any contravention of the regulations which would result from the carrying out of any work shown in any approved plan; and (c) comply generally with the provisions of the Ordinance".
The duties of a project AP therefore are wide-ranging. Broadly speaking, the duties can be examined in three stages of the development; pre-construction, construction and post-construction.
Pre-Construction Stage
Approval of plans by the Building Authority is central in the statutory building control process. This process serves to ensure that the design of the project complies with the relevant regulations. Any person intending to carry out building works is required to obtain approval of plans by the Building Authority (section 14(1)(a) Building Ordinance). Section 11 of the Building (Administration) Regulations details the types of plan required.
Under section 12(1) of the Building (Administration) Regulations, all plans submitted for approval shall be prepared and signed by an AP, and his signature shall be deemed to be his assumption of all responsibilities for the plan, structural details or calculations as the case may be. This is onerous, as other designer instead of the project AP may have prepared some of the design. Nevertheless, under these provisions, the project AP assumes all responsibilities.
Furthermore, under section 18A of the Building (Administration) Regualtions, in submitting plans for approval the project AP certifies that the plans were either prepared by him or under his supervision or direction; and to the best of his knowledge and beliefs that the plans comply in all respects with the Building Ordinance and the allied Regulations. Before physical works can be started on site, even with plans approved, it is necessary to obtain Consent to commencement of works (section 14(1)(b) of the Building Ordinance and sections 31 & 32 Building (Administration) Regulations). The application for such a consent s also the responsibility of the project AP.
Construction Stage
Under section 36 of the Building (Administration) Regulations, it is the duty of the project AP to supply plans approved by the Building Authority to the registered contractor. It is also incumbent on the project AP to give such periodical supervision and make such inspections as may be necessary to ensure that he building works are being carried out in general accordance with the provisions of the Building Ordinance and Building (Administration) Regulations section 4(3)(a) Building Ordinance and section 37 Building (Administration) Regulations. During the late 80's and early 90's, several significant building defects on completed projects were discovered.
These include faulty foundation and severe structural cracks. As a result, tighter control on supervision was instigated in 1996. It is now necessary to have the project AP, the registered structural engineer, the registered building general contractor and the registered specialist contractor jointly prepare a supervision plan (section 39A Building (Administration) Regulations).
It is also the duty of the project AP to appoint such number of technically competent persons as appropriate to give such supervision as may be required. The Building Authority may order cessation of building works if there has been a material deviation from the supervision plan.
Post-Construction Stage
Within 14 days of the completion of any building works the project AP shall certify that the new building has been erected or the building works carried out in accordance with the plans approved in respect thereof by the Building Authority, and that the new building or such building works, as the case may be, are in his opinion structurally safe and shall, within the said 14 days, send such certificate to the Building Authority (section 25(2) Building (Administration) Regulations).
The project AP also need to certify that water supply has been connected and the water fitments etc. have been completed in compliance with the relevant regulations in connection with plumbing and drainage works (section 25A (1)(2)). It is also incumbent on the project AP to liaise with other Government departments to obtain the relevant certificates. For example, a fire certificate issued by the Fire Services Department certifying completion of the Fire Services Installation is a condition that must be fulfilled before an occupation permit can be issued.
Other Responsibilities of project AP As project AP is often appointed by the project owner to be the project team leader, thus the project AP assumes other responsibilities other than those from the Building Ordinance, towards Project owners, Contractors, Third Parties and Fellow Team members. The responsibilities of the project AP towards the project owner are mainly governed by the contract of engagement. This often imposes duties and standards such as maximizing development potentials. Putting the project briefs into drawings and specifications is a challenging job.
In Hong Kong, the project team leader is often the contract administrator of the construction contract and hence is liable in contract and tort if he fails to perform entrusted by the project owner. These include the quasi-arbitral roles such as certifying practical completion and assessing extension of time. In exercising these functions, the contract administrator also owes a duty towards the contractor. The project AP could also e liable in tort to a third party for personal injury or damage to property. Normally, he owes a duty of care to the adjoining owners to ensure their interests are not affected by the construction work. He also owes a duty of care to the general public for the safe execution of care of the proposed works, save for the negligence of the contractor. Whether a breach of such a duty is judges by a professional of equal experience and knowledge would do in similar situation. It is the one of the main duties of the project team leader to co-ordinate the works of the other consultants, in this context; the project AP may attract liabilities arising from failure to discharge this duty in a professional manner.
In summary, in discharging his duties as project AP and project team leader, an AP may be exposed to risks due to: 
The Study
Having identified the types of risk that APs are exposed to, this study further seeks to examine the impact on risk exposures with different fee level. As information on remuneration is considered as commercial secret and it is unlikely that the respondents will disclose the actual fee percentage charged, the respondents were instead asked to indicate the remuneration level in three ranges; below 3%, 3-5% and above 5%, taking into account the usual remuneration level falls in the range of 2% to 8%. Liabilities towards your fellow project team members due to: * Fail to lead consultant & control of the programme to achieve design brief. * Fail to give proper advice on your design in related to the requirements of the Building Ordinance. Data was collected by a questionnaire survey. A total of 150 questionnaires were sent out to the practicing APs randomly elected from the List I AP register. List I register is for architects who typically assume the dual capacities of project AP and team leader. A total of 42 responses were obtained, nine of them were incomplete and hence not used in the analysis. As a result, 33 data sets were used for the ANOVA study. The numbers of project for the low, medium and high fee group are nineteen, seven and seven respectively. The SPSS programme (SPSS 1993) was used to perform the ANOVA . For this purposes, the notation used are:
Remuneration level: 1= Low fee (below 3%); 2= medium fee (3%-5%); 3= high fee (higher than 5%) X 1 = Risk score for liabilities arising from duties of an AP under the BUILDING ORDINANCE at the pre-construction stage; X 2 = Risk score for liabilities arising under the Building Ordinance at the construction stage; X 3 = Risk score for liabilities arising from duties under the Building Ordinance at the post-construction stage; X 4 = Risk score for liabilities towards the client; X 5 = Risk score for liabilities towards the contractor; X 6 = Risk score for liabilities towards the third parties; X 7 = Risk score for liabilities towards his/her fellow project team members;
Discussions
The analysis of variance is a procedure to test the hypothesis that several populations have the same mean. In this study there are three groups, the low fee, the medium fee and the high fee group. The ANOVA result can be used to examine whether there exists significant differences in risk exposures among the three groups. The null hypothesis in this case is that the population means for all three groups are the same. That is, there is no difference in the average risk scores for projects in the three fee level groups. The alternative hypothesis is that there is a difference. The ANOVA Result is provided in Table 1. In ANOVA, the observed variability in the sample is divided into two parts: variability of the observations within a group about the group mean (Within-group variability) and variability between the group mean (Between-group variability). The F value is the ratio of the two mean squares. If the null hypothesis is true, a F value close to one can be expected. A large value of F indicates that the sample means for the groups exhibit significant differences. In addition, the significance level (Sig.) value also helps to determine whether the null hypothesis is to be rejected. For example, as in Table 1 , risk category X 2 , the F ratio is 7.787 with Sig. value of 0.002. That means the probability of obtaining a F ratio of 7.787 or larger when the null hypothesis is true, is 0.002. Therefore, a high value of F with a low Sig. Value, would suggest the null hypothesis is to be rejected.
With the objective of the study in mind, the ANOVA results for the seven risk categories are discussed in descending order of the F ratio. The risk category for liabilities arising under the Building Ordinance at the construction stage gives a F ratio of 7.787 with Sig. of 0.002. This suggests a significant difference in the group means among the three fee groups.
In fact, the group mean risk scores are the highest among the seven risk categories. With a low fee, the AP will need to keep his expenditure under control and in this circumstance supervision is an area that is often compromised. Less frequent visits by the project AP or delegation to junior staff may be a result. Another way to curb expenditure is to adopt a lean staff strategy. Each of these strategies will increase the chance of the project AP failing to fulfill his obligations during the construction stage of the project. A higher fee level obviously has a positive effect against the potential pitfalls due to compromising acts. The F ratios for the other four risk categories are not high and the Sig. value is comparatively high, suggesting that there is no significant difference among the group means. For those risks arising from the design and submission for approval (X 1 ) and completion procedures (X 3 ), the duties of the project AP are spelt out in the Building Ordinance and failure to fulfil such duties are clearly the direct responsibilities of the AP. Hence, although the risk can be considered as medium, and even the fee is not enough, the project AP will not risk his own professional reputation. As for the liabilities towards the contractor (X5) and his fellow team members (X7), the low group mean risk scores for all three groups suggest that the respondents do not consider these risks are critical. The low F ratios also suggest small group mean variances for the risk scores among the three fee groups.
Concluding Remarks
As Building is a basic necessity, building developments need to be closely monitored. In Hong Kong, the Building Department is charged with the job of ensuring building works comply with the requirements of the Building Ordinance and the associated regulations. The system of the use of APs serves as privatizing such responsibilities to qualified professionals. A project AP is therefore personally responsible for the design and construction of building works under this licensing system. Among the seven risk categories identified in the reported study, the risks due to liabilities arising under the Building Ordinance at the construction stage and those towards third parties and the clients are found to be fee sensitive.
